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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a liquid crystal display 
device capable of obtaining high contrast although it is a reflective 
liquid crystal display device. 

SOLUTION: The liquid crystal display device is provided with a 
liquid crystal layer 10, upper and lower substrates 11, 12 holding 
the liquid crystal layer 10 from upside and downside in between, a 
reflection plate 21 which reflects transmitted light from the upper 
side of the liquid crystal layer 10 to the liquid crystal layer 10 and 
a light emitting element layer 31 to irradiate the liquid crystal layer • 
10 with light. The light emitting element layer 31 is arranged on the 
more upper side than the liquid crystal layer 10 so as to cover the 
display part of the liquid crystal layer 10. The light emitting element 
layer 31 is provided with a reflection layer 22 to deflect the light 
emitted upwardly to the liquid crystal layer 10. 
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ttu. h^--x><7)t»t®-eRttmfii2 1 to^omm 
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w^@4i:^t 0 /— ^y ^n-xs^8Hro«EE» 

2. 7VtCfc5o fP^«flE<03l&ttJ& s 1 V«&B*Ofi*t* 
Iil0%ffc9, 1 0V^(OSJt$li3 2%T*fc!9. 
H«EPiSJ"Cffi»"r5wfc^J: «P 3. 2 : KO^yh7^ 

[0 0 6 0] og\z. % ¥®3tK3 icom-^J:t/mz:<o 
3teKffl««2 2. 2 3PB1IW. M»60Hz, n$>mj£ 
10 0 V^3f««#4rHMra Lfc t r 3 1 

fc. -*:£>B*tf)=i> hy^ hfcbl*3. 0 : lffc^ ^ffi 
<b*X/c 0 ^i^g|j:2 1 c d/m 2 T'foofc 0 ZL<D 

i*mm<nmm&&x~<o?&fc\*. &l stsi hbk 

£*U::J:!K ^3tfi8St»i:ra«^«ft»l 0 
S:2|HiafflU*Cttffl#fi!l^SI5fc«>s *3febfc*S:#Sfi 

[oo6i] j^±co x b m-<DmtiL<D&&m io\z 

I<^)f S *r*t**Tlc*v ^«*T^«+ 

D^^ii6twUAc 0 u^t, ¥®*ai3 i ojsawic * 
[0062] mm<Dmm 2 j o#*^, *$s9io» 2 ^ 

5o 0 5 tf>«A*^3£««;. ¥i*l3 1(?)lili:f 
*Il 3 1 ^0 l ^Mf^giiHS^^o 

[0 0 6 3] H 5 (Offiit^itli, 1 3 1 

»£Srfi«u ^o. s^tJii 3 1 i>m-<nmm#m 2 

4 fc B-^m/I 2 5 -C»£*ix-6»ig^ Lfc 0 SSftJf 
1 3 KQffSttl u mt U S-^1*124 fcfg- 
<Dmm#m2 SOfSfl^flxt, 0. 5 M m£bf;L 0 IS 
ftJI 13 1 <0*tK«u Mn SrSSADLfcZ nSi:U Mn 

[0 0 6 4] £0>J:3fc* 3 HM#\ZX.9& 

- o^m^s 2 5 ri. &itm 1 3 1 -cn^-r 5 * * h * 

«.2 3#««-r*OS:KC»tt*#r6. 

[0065] ^oiKfia^siBtc ^ffl^e>efe*S:S 
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[0 0 6 6] ¥ffi*«3 1l^ »lkHz, 

H#J®JE 2 0 0 VOjS«t«#S:HMlD Lfc £ fSS^ 

2cd/m 2 ffcofc 0 ^(D^nyh7^hlt 

[0067] «±*>*K. $§*j§ 1 3 1 tmrn-cmatr 

^=ryh7^#5r^^fc e 

[0068] tmm<omm3] «pbs3^w 

[0 0 6 9] *|llfc(0JKIBO«**^Sl«C0Wrffi** 
20 11. H16^IB2<^H5^»rt^RJC-c*>-636s % ¥ffi3te 
13 1 2 2 R0K**B&JLJ1 35(7)¥ 

[0 0 7 0] El 6 Id, S*gl 10«fe»*Ifi]^e>afc*ll 

tcomik^^~r 0 as— o*«^«S2 2« % ^h7^y 

30 JR— ^36Wffl«ffi2 2^:fiiaTiB«SttT^5. 

i^m<i2 2 tKHm±m3 h7^^wat 

2%X^ofc 0 r(0#^t>. 5 t % — (D% 

8ffl«ft2 2tt, X7**^ h y ucfc«t6-r 

[0 0 7 1] C<0«fi*^»BJcafe3tS:RBWUTRH- 
*<OHttD«ffi«flFttS:ay^Ufci:C^). 2. 5 :l(Dn 

40 1 kHz, 2 0 0 VO^ffim^^WAll Lttf: 

^,3. 0 : if*>5, efe3fefia4*«Ftiitfra«<o«:36^ 

[0 0 7 2] RttKlh^3 5 k%—<D% 

so [0073] tmmnmm*} *&m<nm4<omm<nm 
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[0074] *n&<»Mt&<oi&&m7Fmw<nm&»f& 
mm<ommk&. wm^tm3 1 <K>m-<o%mmnM2 2 

[0 0 7 5] Sffil l(Offi«*rtJ*^Jtfc*» 

<0«*&*W. Sg-0>3feMffi«ffi 2 2 tt«*»-efc IP s 

s«ttS2 1 o>rm&mz.*tt*xb \zmt^thx^ 

m—<DftmmmM2 2kmMvtx-*>*)* m-coytm 
mmM2 2kmtexmmztiz> 0 z<dx?^ *nm<o 

JhJl 3 5 S:«*«^ Lfcfctf). ^ttKihg 3 5 
*Iffl«l2 2S:S-«Oifil l±tCga«UfcO(^t^ 

m«2 2ii. yryvf^hvt^tLrXhmm-rzo 

[0 0 7 6] r(0«a«^3g«^efe3feS:RRitUXRIt 20 
*<OHl*D«E»fiFttSri(HSU^i:r^, 2. 9:KD^ 
yh7^hit^Wc 0 ¥®3fe8£ 3 1 \zm$z$c 

1 k H z % H^mflE 2 0 0 V£)£aE«#S:l=Pin iti^ 

^3. 3 : 1-C*>9, efe*B8it^i:«tfRJ«^ffl[*s» 
10 0 7 7] &>±<D£?\Z % &$tt)S±m3 5 km—<Dft 

mmmm2 2<DW-mwm^mmm^t^m^\z^^ m& 
[oo7 8] mm<Ditms\ ^m<om5<omm(om 

[0 0 7 9] *Safi^JB«o«[4«^SS«o»rffifl|* 
tt, HJ6o?glB2<DH5 0»fiK^rac-e*>53&s. 120 

MM<D^mtn, ¥s*«3 1 ^*iBffl«£2 2 

[0080] *Hlfi^»lBo«i*^«-e«:, m-<o 
%mmnM2 2*3 zxtRtovsitm 3 5 zw-mevtzmm 40 

Wd^Jlfc*Sai50«IB^*-03tK««S2 2 0JB« 

£&atm^2 1 t^jgttsr^r. *-<o#wb«i2 2 

fiW«i«S:toB*jRt*)^ S#tm<!2 l amHtffi 

-(DMiSti2 2H **fflo^MB»wi3V>-cSi^w» 
HEStVC^*. RWBSlkJi 3 5 tt. S5-03te»ffl«12 

2 tmjgttt?*>D, 35— ©*»ffl«i2 2 kMteX&Wi 

Sf^giii, sut*K±m 35t *-<d#wbws 22 so 
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Qm&&htl* :^*StOHP$li7 8%tifeot 
S»B±I3 5 ^^-^882 2(1^7 y^-e h 

[0 08 1] **!SO»lBO*fi«*i6«^ % 

2. 9 : lW^yh7^ htfc^<b*L/c: 0 
S3il:HKaikHz, sa«E2 0 0v^8t» 

T-aiSUfe^C-5 3. . 3 : 1T-*>«K efe*BRlWtI5 

[0 0 8 2] 6Lk*>J:5U:. RltRlhW 3 5 £Jg-<7)3£ 
mmmm2 2(0?«^Iil;t^M«i:U: 

strict. Mt^iof £ ^ti^-r^sti ^mmr 
[oo8 3] tmte<nmm6j *^<o«6onfi^i 

[0 08 4] *Sll6<o«IB^fi*^K«T-li, SlJfco 

»«2<o«fta^K«^ra«^a«»fiR-c-*>-5*K 199 

OJ:5fw, ¥®3fc8l3 H7)l-oRSftl2 4fcMI 
13U S&-?>fe«*B 2 5 k m - <*> ft8£fll«8i 2 3 o 
SB-£>3fcS§UB«*12 2<ow-mj&#;kmm\z 

2 4 1 38*18 1 3 1 t *-0*«ffi«S 2 3 tt, m-<D 

%Mmm&2 2 irfi^^as^t-^Es^ttTi^o * 

/c. iZOgl*l2 4li N I-^Mili2 2tl 
&Stt5HcEK£*LTi^SI2d\ Mil 3 10lri$: 
S5 J:9J-SHSSttT^5o f-^l*! 2 4 4rCO 
J: ottmmizlrZZklcjLQ^ 5636B 1 3 1 -e«£Lfc 
K^aliliai^/u^-Sr^r-rSW^ds, IS^JIl 3 1« 

[0085] z(om&m^mm\^ efe**Ba»u-cR 

lt*OH)*P«BE»#ttS:JHSUfct^^. 3. 6:1^) 
SlkHz, HSbSJE 2 0 0 V<Z>3E««#«rHtflD Ltl 

[0 0 8 6] :ii^yh7^ hfcfcii. Si- 
1 5 ^HI^^io?Sf B ^gi03 y h 7 ^ hit J: D 

te2 2(D^p^{c. m-<omm#m2 4, miu 

1 . m~ O^mfrS 2 5 . 2 3 
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[0087] rmm<DMm i \ *$mv>% i <nnm<nm 

[008 8] *^2g<0?g|S<Di«Sg^:^g(0»r®fl|^ 

iu m—<DWdhmj$M4 summit?. m~<D 
[0089] 42^^>jj3 ^mnmtL^z 

[0090] /^4b\ *n«<z>»ffl(D«fi*^3sia^efe 

3. 0 : l(7)^yh7^ hJtaM#<bftfc 0 *fc % ¥ 
ffi3t*3 UCffliftSftl kHz, *»«EE2 0 0 VOSSilE 

[0 0 9 1 ] 6U:©J:5fc* 4 2lzi3t»a 

tSfeSrf+^-TSCtJCJ:!?. Kit:/ nir L** 

[0092] ^mmmms} *&m<om8<D?m<oj& 
[oo93] *nas<o»iBo*sa^3s«tt. nai^jg 

IR2 0B5 0«A«^KKj:R]«l^>«IAT*>5^ 01 

®^=A^^«^S4 0^grfcJc^L, flfll4 0«) 

1S2 2fcE«Lfc£j&s|tlfi*>«lB2 fcttJMr*. M*4 
«4 0fi. SiNi^P)45 o «fl)l4 0H 

-*wWffij&*2«fi2=ft»-e*>»K -toiSia^wtiftsu 

^ft-?tt8 0 Mm, 10/im^Ufco £0>flBg5UI 40$: 
[00 9 4] 010 OSS^itli, <g£4JI 4 0 ± 
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t \z «fc D , 3 1 liSS l l <DfegH::*t LTfgi^ 

g £ [6]_h $ C t & T-# 6 0 
[0 0 9 5] *flc«j^|^ ¥®3fc2i[ 3 1 dflftjR lkH 
z. H8>mJE2 0 0V^i#$:WU ^£f?o 
tctZ*>. P^^ffg|j:2 7cd/m 2 tfoot, - 
<£>3$gli, ^^Jf^2(O^S^^®$:_b[E]5 1 t>OX 

70 [0 0 9 6] rsiJfiojKfi9j *^^i9^IOf 
ffi^^^^MICo^Tiai l^^TlfeP^-T^o 
[009 7] *H«OJgffiOBI 1 1 tf>«fi«**3SBtt* 

/&T-£>5d^ 1^14 0^*# ££0 1 0J: < 

3 5 tm—<o%mmwGk 2 2 mmm 4 0 

£«£ 9lC|HgUrt>5 0 ffigWl 4 0 OJiEi2 

^4itiib££^;h^*L4 0 ^m. 6^mtlt c 
20 [0 0 9 8] r<D<fc5ft*J«fcLfc»'&fc. ¥®?fc$l3 

3 1 O^t J: 5 # < Sltfffi 2 1 

[0 0 9 9] 3 1 1 k H 

z % hs6«e 200 vn&mmft&mu i^xm^zn^ 
tztz?>. mm^<Dn^n2 5 c d/m 2 t^o/c 0 - 

<£>ffg(* N HJ6o»ffi2(7>«S*^3SllS:±lHl-5fc<7>-e 

[0100] imm<ommi oj o^sae 

[0101] *iti6^^ffiwia 1 1 ^«aa^3s«(i. 
mm<Djtm 8«io <d«s*^S6«<d»/S; <^ RJ«-e*> 

ffis^ttsfts. ^tr, swKits3 stm— <D%m 
mmm 2 2 f±. mmm 4 4 ^^o— jj<Dmm\z<n&m 

100/im, ±3Z2^iH$r2 0/im. i^^^l O^ma 

40 [0102] 9 % ^m^tU3 1 1 1 <om 

1 (om-r z>$t&£ 9#< s^m^ 2 1 iwit-r 5 <t 9 ic ^ 

ffigc 1 k H z . ^aiE 2 0 0 V(D^Scm#$:TOD It 
^^rfToAci: C^>. ^f^^gfi2 7cd/m z T* 
*>ofc 0 IMfi^Jg»2a>?SA*^BS:± 

[0 10 3] ±^<0^m(DMWiS - 1 Of*. M£l 

50 twfc x M54 o«»i:g^tW»±/ ( i: 
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[0104] tni&<omu 1 1 j *»k^sb 1 1 <om& 

[0105] #H*<o«»<&«AS^*«rt:. 0131: 

»awi*^)«i*t?*>**s, m-<Dmw.#m 2 4 tsssts 1 
3 1 tmz.<D^tmmmM2 3a>wme&&. w*—<d%m 

r«*H2 41*. m-<D%.mmwM2 2 ti^sa^ 

SESUTV^t5d>. Mil3l(7)iTl^g5J:5lcE 

[0 10 6] C^)J:5«^¥M3 1^ 

Si-^^F&i: bXfi, SB— ^*Hffl«112 2 £T-£?g/£ 

2 5 S:^ fcV=i- h ^ ic J; 9 , S-Oftjf 20 

im^zzb&x-zzo r«i-. s§*Jii 3 1 tss— <*> 
itx«t5r ^ricj; *k m-<D%mmm&2 2&& 

[0107] *nmvmm<om&m^mm^&&yt&m 

6 : 1 O^y Mt^#P>ttfc 0 ¥*m%M3 30 

1 fcffiftft 1 kHz, H3b«BE 2 0 0 V<7>3S««IF.SrNi 

SLfctw^>3. 7 : lT-*>0. aft*BRI**i:«tfR 
[0 10 8] :oi9l:SWl2J:H^^yh 

^S^^&t^t^ <7>ft»Jf3«ffi-2 2<7>BflPffi 

iw N i~oRi*i2 4, «ftii3i, 

125, %~<D%UmmM2 3&&&L>t£^titb. BflP 40 

[0109] tmm<DKm 1 2 j *»9i<b!b 1 2 

[0110] *ltlfiojg|8o«fi*^i$lStt. unto* 
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<0&\P\Wkl 6 JrfKAJIl 0«, &ffifi4 7 ^E(7) 
lEfiR 1 7 £ *EB Lfcj&#Hlfi<D7Bffl 2 fc ttAteS. 

[0111] iai 4<oiRaa^isiajw*3i^T. g-©E 

fpjl&l 5 £g5HGD&ftiKl 7tOSf^*lS](i. SIM^R 3 ? 

7<Oiarp)*|p)tt4 5fiSr*i-J:5^Ufcp GttS&4 7<D 
V * 7 s — is 3^114^1 tt<-?*>&. Mil 

fc 0 C*tte:J:!9iSAJIl 0li*^ev?~T;*ffifpj£ U 

o*&ajii ooiE^r^^tttets^iHfS]^o^-r^$: 

[0 112] Hl'4^ft*^KWrefe*«:fia»U 
y- ht-7 p yto^iT^Ml;i2 i<oBi»D«ffi* 

5r^CJ: 9 7. 0: lOayhJ^Ht^bftfc. 
[0 113] £Ac. 5Fffi*W3 1 kHz. X 

$J®JE2 0 0 VO^Sl«^^S1*DLAC(!:C^>, ffiAS^ 

c d/m 2 T*fco/c 0 ^OBfOa^ h^* hifcfi 

[0114] a±^ic. ffiAS 1 0 $r^^7xE 

[0 115] *jllfieo»lB<offiffi«[4 7*5J:tfJ(S 

X#5 0 ffiffiffi4 7^«rtXS*5j:t^Sg = ^iBlRjlKl 7 
©»«I84H15 (a) - (f) «:fflv^XttWi-5. 

[0116] 

5~ £l^J: 9. ftffifi4 7^Kttl^ 0 3feE 

[0 117] fcjfclc, ^-^gEfSlBSl 6 h 
jfejCTJgfiKL (Hi 5 (a) ) , ZtllZytr^jrv-zU 

so&m^t^v^ymzxv&ft&m&m^fz mi 

5 (b) ) . 

[0 118] ftlw, &tgt£ 4 1 <r>T&f$L<Dtl£>\Z^ m~(D 

r-Cttifea-frttaEA^T-i: UTIi. Dirk J.Broer. Rifa 
t A.M. Hikment, Ger Chal lab^^tS^(Makromol . Chem. 
Vol 190. 3201 - 3215 (1989)) KfB^SftTl^S to 
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[0119] *i\ m-<»mfimi6(D±\z % mm\m 

fa L A5HP & * f > - hfe&ffl^-C»* 

U 11501 *mj$tfrZ> (015(c)). 

I15 0 1^1^$U 1 6 OtCMtTftl* 

EftRl 6(&Eft*fflKEft£ii'S. 

ofc££fltfBtR4 7lCLfc (131 5 (d) ) B *RB**^ 
3 6 0 nml-S*l^^i-5SJEA^«*rffi 
l\ HM*#*I4 5 J/cm z . HMtBMBttS^fc Lfc. 

0. 15H0. 16(0»:ft6. wCT-«. ffittSU 

[oi2oj 3tiar6)tt^«-3|sHw j: 9 . sh=<oe 

fliii7Sr*rtts, s-*\ * tr>a- hm^xftMZfo 

tt<D»»*>Jil 5 1 7«r**Ufc (1115(e)).: 

iSSrHl w<&tmii* *HM#^ J: 0 «MBo/< 

WWfclJ: OJftftLfcJll 5 1 7(4, RWtft* UTflUMi 

^ctm^o «A^f4ifijKMB3to«ib*l»U^ii: 
#5„ 

[0 12 1] jjtfc:, ill 5 l 7fC3feSrBSt-r-5Ci:lc:J: 
!9iBiP]*Q.SS:16-r (il5 (f ) ) 0 Eft& 
31£fT5lSO^t;Lf4 v 3 6 0nml:Si^t5 
B5ffi*«*S:fflt\ hAy ^y XAlcj: 9 

*T-*>53fe«*«rie«MH3fe^Lfc. BM+3fc»45J/c 
m 2 . HM*B#IWl4 2#fcLfco 

[0 12 2] rtt&OJfeElfiJtt^tatffilPjftWIcHL 
Tf4. «^.tfWff^«!g 2 608 6 6 1^ Martin Sch 
adt. Hubert Seiberle, Andreas Schuster h<OX fik (NAT 
URE.Vol 381, 16 May 1995) icffttlcettSfLT^d. 
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[0123] fmm<nmm 1 3 j of m x *^p^com 1 

[0124] # jBfe^««<&»A*^iSiai4. HJSojg 

ISl 2O01 4<Ofg^^glCio^T, {4tSS4 7<D 

y ^f->3 coEftieis. si-^Efaigi 

5:tiaHO!J^r->3>'l:7 5nmiUc <1 £ 
fc, gZ^Mi 1 7 OEft^fite, Sg-^EfaJgll 5 
10 <D*tH->$^XtE\E}V IC2 4 0Afctti~J:5lwB£U 
^o^-<DgB^^l 6 GDEft^ftteflHOEftlgl 6tf> 
EfpJ^rpJj^UT&lHl 9 Ui4 5S**-T J: 5 kb^l 
fc 0 £fc. f£AJI 1 0 <D«A*mf4*K<D»tt 2 £ G)tiR 

[0 12 5] CixJCfct). ^AJfOEftttffi^&ixEft 
i:U &*bfcl42 4 0«iU fttt^*lP»4JS— 
1 1 rt>ibf§— O^tgl 2lw[^^oT^[Hlt) £ Lfco * 
tc. fi[ffiiR4 7<&Eft*fa*:ifi«i-**AJBl OOEft 
^^UTfelHlt)tC4 5g£ L/c 0 
20 [0 12 6] rO«»«gy6«jreft**BR«UX, ¥ 

fc. ^^£11 l 9 ic^-To y-vy^D-xa^B 
io«JE«»ttds»e>tt. HSMfcPiv. 10 v<DfU£ 
BlAP^R»*(4-ttL^tt4%, 3 3%T**>?). M«EE 
r^T^ib-r^C^lCj: t) 8. 2 : 1 0=1^ h7^ htt^ 

[0 12 7] */c. ¥®3tl^3 kHz. H 

^mJE2 0 0 V^il#MDLf^-5, IKS*^ 

xhmTF&m^&z^tfcx^tio ii^gsi2i 

cd/m 2 t*)o/: 0 ^fc. *<Dtif<n= ^ hit(4 
7. 1 : lT-fct). efe3tBS»«Ftl5ffRlfllOttdS»^ 

[0128] £JLho8H;i x 1 0 ZttJInMfat L, 

^o?gAill 0(7)iBrS]*fS]i:^-r6{itiS4 7 0gSfS] 
^fS)0^-r^^&[E] | P IC4 5g(cUfcC^lwJ: 19. fftA 
M 1 0 2ao@*fi3t^M*S:^I«iK*^flc 

[0129] tmmnmm 1 4 j o^i:, i&m<»% 2 

[0130] *381!6<o«flB<o«A«^SHH4. 0200 

JB-^ErtBli 6 iriSAB 1 ooBB^tttt 
tS4 7 t^H(DEfS]^l 7^:E®b, ^^1^. ^— OiE 
IpIKI 5^«S@1 0coBBJCfi*«4 8 tlK^SE* 
50 1 8SrE«Uri^5X?,^jtli6^«ffi2 tJ4**5, 
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[0131] {SH§K*>y *ir— > 3 >-i* N mm<ommi 
7 ^seg^Eftini s^Eft^ftis. siMrswr** 

5J: 9iwIS:£Lfc 0 rtLicjz*). %AJ1 i o oEfSJtttt 
£*^~T*Eft£ £fc. !B— <OEi$)Bti 5<o 

rat. fteg^BAiiti 8oen^iPi^LT4 5S«r«-r 

[0 13 2] Mll-liMe r c k{t^MLC-6 2 
5 2^V\ 7*s< — tHdiiESi& 5 4 m mOf^O^y^ 

U MiOAndSrftO. 3 2 tf mCB$Lfc fl 
[0 13 3] tet§«4 7 fc*H^iB|BjBll 7 

[0134] — ^ x 4 8 <0«J*aattH 1 5 ICtf 

ufctt««4 7^»riBBai:iaffB!*-t?as>5*s. tenets 

[0 13 5] H3feffi4 8Sr«*i--5*Wi: UTfi. #Jfc 

ic. m—<nmfami 5 sr^t 0 ^- nfe[cr**u - 

txt-7fc'>^n-/U8 O^JB^fc^fc'^&lrJ; 9Eft 
*aS£ffiLfc 0 m-oiE^i 5 0lli2Mfe 

U^5fefi^tto*«4^*»«U fee 3fc»£f£ 

fcfc, s-oeipjKi 5^>Eipj««*3&sji±*^a^ 
^^^^r^Erpj^^-rSo *a*tti8A 

^*0 2^^t>7feS^^Hl^^f a v 9 J: 5tcu 
T**^=.r^ErpJ4r^J«r5o 

js. ^^e^r^Erp3$r«o^i^^fi#UTS5^<b 

U H«^2fettfe*t*^^ = r^Elfi)S:(fto^** 

«I^-T5 0 *:<D«L *E9<7>ElRlBll 9*^fcT^3— hft 
IwTJftfcLfc. JBE30Erp««^tt*E|p)tt(D«-*ii5^ 

[0136] ^— ^gEfS]^ 1 5 Kf*. *>Efil« 1 6 
ESOEIrJKi 8{^tt. mH(OiE[S]^l 7tB«l^7> 

t« {4«ts4 7<om^m^ mm<ommi 2 (ornate 
4 7 trsjc-efc*. 

[0137] coMf^gii:fitt^^Lt, y 
fc 0 ^8*4:8 2 11:^. ^y*-— yys 
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v<D&f\^KMm-±mxmx*tbz> 3 6%ic/^9. iovo 

5 9. 0 : l^ny^^ htfcdsftfe^fc. 

[0138] ^mjtm3 kHz. 31 

c d/m z T-fco/c 0 ££u h7^ htfcfl 

[0139] si±<Dm\^ &-(om& 1 1 (om&m 1 0 

lci6»-fS«l<OBB±ti:«**R4 8 £ J: 

[0140] r mm<Dwm i 5 j *z&w<om 1 5 <omm 
<vmm<Dm&^mm\^\<^Tm2 2, 323*^ 

[0141] *H«S<ojgl8^«**^»«ttiRltl!* 7 
-«M^tt*fcD, 1^2 3 <DX 5(-> B (W) G 
(St) R (*) ^7-7>f;^ 5 3, 5 2. 5 1 *« 

20 x<5 0 *JS3 1 *««s*rE«u sgftutft 

(-LfCo £e>iw. *l3 1^7-7^/^5 3, 5 
2. 5 1 t<or$\Z&$E&mS 5, 5 6. 5 7£EML 

[0142] ^ii^ii^M^giii s&rm*i 

2 1 U *i2t«ia^«Stt-tix-PtL 

2 8 5 a* itk 8 5Atm<tLfCo C tf>Rlt«ffi 2 1 
<Djjfa\Z 4 8 0i, Mm<Djjfa\Z 6 4 0X3 <SE^J U 

nm<Dmm2o>m£km^mmtft&\^x3mizm j $> 

[0 14 3] ^-03t^m^2 2^)*«tt. 89* 

LT. Sttm«i2 l (DlBBR»»l-E«i-5 J: 5 U 

J: 9lCLfc 0 ^-^Ill22^4i|j:20^in 

40 [0 14 4] ^-OS^l 1 tK»B6lhJi3 5 o 

BBtcfi«fl«4 0S:E«U ^r^>»r®^fi*&7gi: L 
fc 0 -&Ji0<7)l£i22^S^^5 0 Mm. ±iZ2^^lil0/i 
m. ^Oi^lilOMintUCo 13 2 3 IC^-T J; 9 

sftKih^3 5. »-o*B«i2 2«i4, mmm 

[0145] *nm<nj&Wt<om&mif:mmx-te s 
?i*i3 i<omm&tmffiift*:±m^xzitnm<D 

iw. $-«ii2 2(D»^n:, m^69iSS6 

50 1. ^*Ji2 6. jE7LteiSS6 2. jETL^AS 6 3 £1® 
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1U t(7)ii:lZ^3OT®i2 3^SlLfc e 0 

[0 14 6] t^iigeiit hyx 

1, 4 — bis (2, 2 — diphenylviny 
1) biphenyl^MHtl, 4~bis (N 

— ethyl) calbazolvinyl biph 
e n y 1 £ 4 m o 1 Lfc t>Oi^ J: 9 Mfc Ufco 5E 
JLtt2Bl6 2f±. N, 1ST -bis-3-methyl 
phenyl— N, N' — d i phenyl - 1, 1* 

— bi phenyl — 4, 4* — diamine \Z J: 9 70 
Jgj* L/c Q jEJU£AJB 6 3 fi, 7^D->7^y«8W: 

[0 14 7] £/c. SI— <&3tS«ffi2 2<D«j£fcMsf£ L 

[0 14 8] ¥I«3 1(^ frfctwiagb^m 

1S2 3 l:i£OSti 4 4 «:«A/-e»fi)i-ett«lw. 

fefi!5 5, 5 6. 5 7fclrfcHEtLt fe^iftS 

5 5. 5 6, 5 7fi. ¥ffi*R3 1 fcftfcWfe 20 

M»15 5, 5 6. 5 7<D3pffi«tttt. 
*SKtt«2 2 fcmWfctttMftfc U 2 

5 6. 5 7 1*. 0 2 2<DJ:5lw. 

[0149] fe^feJI 5 5. 5 6. 5 7lt fe*S:^tf 

~ >%em<o 4 - zszst v^u^-2-* ^/w- 6 - 
(p-^^f^r^y^f/uy/u) - 4 h- t^i/^m 30 

3. 5. 6-1H. 4H-f h7t KP-8-hy7P 
D^f^/yv^; (9. 9a. 1-gh) ^y^-fc 

5 1. 4-fcT* (2-^^/u^^/U) ^vtf^SrflH* 
fco &M&m 5 5. 5 6. 5 7 60x<>f 

[0150] fe^&Jf 5 5 OfeKf Kfiv'T ~ V^feiSfCO 

[0151] m— <otsm@4 2±&»9M2o<nm\z 

fi. ^ h y^^^(0^jy — /v* 5 1 . 5 2. 5 3^ 
ft-<XiEM£ixXl^5 0 ^7- -7 4/^2 5 1 12. 
^U. ^7-7>f/^5 2|j:^fe^U ^7-7>f/u 
^5 3(OfMSt5 0 h^^iKDy^-V 
-f/^5h 5 2. 5 3 0lf^|fi]fi. 50 



*iBlw¥ffXfc5. — :7>f/U* 5 1. 5 2. 

2 4^Ufc<t 5Jw#<D^7^-7^/W^ 5 1. ft<D>?7^ 
-7^/U^5 2, t^^7-7^/^ 5 ST^^^ 
J:t6 2 0nm, 540nm. 480n m^ft^lcS^C 

[0 15 2] ¥®7feM3 1 11. ±3SUfcJ:5iw« 

<*XmVl#)lZ&l£t>tlZ>. fe^§5 5, 5 6. 

5 7fi. ^IS)LT^6¥IM3 l^^fRlfe0^77- 

x^s, -r#*?*>. ^ts¥M3iw#oij 
7— 5 1 \zfafa<>x$&ithti,z>&&®:m 5 5 

¥IM3 1 (Dytfcm^Jjy — -y^/i"? 5 2|c^^oX 
5S*bttSfe^*«5 6te. ¥®M3 1^f6ffe 

Xt^S. ^t5¥M3l^f^7 

-^^/u^ 5 3t^ip]^oTas-*e>*v6feas»«5 7f*. 

[0153] fgssi 0 tm-<o&fami 6^1 
7 tm=<o&fami 7«riB«ufe. si— ^is^m 

1 5 12. mHOiSfSlMl 7fcR«lCA*7* h*>4£&K 

1 5. as~<oisft^i 6. sshoisp^i 7<Dmfa®im 
*m*nm<Dmmi2<n&£kmif;&mbmmzi,ti e * 

A£**3$tt £ 4 #0 1 SIC Ufco 
[0 15 4] c^«fia^36«^efe*S:fiaitU Sit 

xm<nmnm&&&&&'&btv. 1 v. 1 0 v 
^«mH3*DNF^s4**tt-ttt-ett4 %. 2 9 %x-fc t> . 
ffim>f£fflxmm-tz>zt\^£y 7. 2: iopyh7^ 

hH:^<bttfc 0 £fc. ft. #0«-*^OfeMK«r 

(0. 4 2 2. 0. 3 0 5). (0. 3 3 5. 0. 3 8 
1) . (0. 2 6 9. 0. 2 7 4) T*^o/c 0 

[0 15 5] ^fc. SB-0*jR««2 2S:B«. m~<0 
3tK«ffi2 3SrBSit UX, ¥B3t«3 1 1-®EE6 Vtf> 

ZtfcX~$tL 0 m^7jk<0»m^2 0 c d/m 2 X^>o 
fco ^fc. t^ny h7^ htfcll6. 0 : 1 X$> 
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&(D&m^<DeL$m&mfe\^tc £ c cie 
^mmmmzis^x^ti^th (o. 447. 0. 29 

6). (0.293. 0.454). (0.250. 
0. 2 3 7) T-*>0, #&Mmztt^X£V&m&(D& 

H2 #^*JS^=£*l*¥ffi3fc«3 1 

[0 15 6] JEJLLaMSSfc. ¥®3fcai3 1 ^BGR3fe(D 

/u*5 1. 5 2. 5 3Sr**feftW^iS»-*--5J: 5 ME 
1U ffi£W§4 OSrffl^tBGR 3fe<7>3tSr*tfS-rSfe 

[0157] ft*3 x *H*^«»-eii. 

5. 5 6. 5 7j3iJ:«J»-*-#<D = fe^3fcJwag«U-C 
1^5^. Z<Dmm^€h-f. Mil5 5, 5 6. 5 

#^7- /w* 5 1 lwt*a*o-C3fc4:$rr5 
¥M3fc^3 1 icte. *<03ft«r»i-*TB***rfflt^« 
»I^7-7^;^ 5 2Hf6]^ot)fe^t6¥ 
©ftjKlcii, »<05pa53tW*. WtD^7^ — -7>(/U# 5 3 

[0 15 8] fe9E«Jl5 5. 5 6. 5 7*rfliVv*\ 

ti>X$Z> a 

[0159] mM<DBM 1 6 j *3gWCDSB 1 6 <7>H;&fe 
^«fl^)tt*S^SB«:B 2 6 SrJBi^-CiftWi-*, 

[oi6o] ^mm(Dmm(om&m^mmn, mm<om 

>f^5U 5 2. 5 3(?)Efi^Ilfct)Of4>5„ 
^7-7^^5 1, 5 2. 5 3fi. ^P^(M-^ 
TfcMmfl 2 2 OT£fl) {C^iSM^tL. ^7>f;u 

[0161] ^ffi^M 3 1 StjKS LT#. ^. W(7)€-^ 
^Mg^t/c^:^^ C I EfegJ&g&IfcU:*^ 
T^rix^ix (0. 455. 0. 300) . (0. 29 

3. 0. 466) . (0. 234. 0. 227) T-£>o 

[0162] Z<D£ 9 ^7-7^/^5 1, 52. 

5 3cosM^fit^:L. ^o. ttfc-rz>¥mytm3 ici 




(15) *|#Bfj 2000-26 7 091 

H<t^<7fe^l5t5fe0^7-7^;^ 5 1. 5 
2. 5 3£iiiai-SJ: 5l:t5Cim^o r^ia 

[0163] mfenmm 1 7 j ^smbo* 1 7 ohjs 

[0164] *^l(0^1^fBg^gili, ^te^J^ 
1 ^D0fi^J^4 5<OPi8U:. *— ODDiajK** 4 

[0165] m~<om&tej&@4 9n % m-<vw&Mj& 

20 J14 5 t B«t#i^(t U< tt**lO«*tt*HlifcJ: 
^:0±l-m~^[lDa^jS;g4 9^C^tJ:!9^/J>^ 
S2 7J^UfcJ:5t-. Brffi^« J ?»^«ft0 2#iaH 
[0 16 6] rtt^J: l^MIIi2^ 

it®*!. ¥-&ftm3ifcmm£tixi^z>4$mm4o\az 

30 irwi^jJSJ: 5J-^ff$tbTV>-5 0 ^(DtcHb. 13 2 8 

[0167] ^SJftM 3 1 1 k H z . HJ»«JE 

M8^»«I4 3 7 c d/m 2 t^ot 

[0168] z<d±?\^ s«ii2 i km-<Dm&m 

lHi!h«ro»ffi»«S:«BS2«ja=ft«S:«JC«*>UfcJB 
40 ^icufcr ¥S«3 1^t5^J:^ 

[0169] rnmnmrn 1 8 j *$m<o% 1 8 <nmm 
<nj&m<om&m7jkm9.&m^x® t W'tz >0 

[0170] *HJt^»ffiO«fi*^|jllltt. ^ffi^^ 

JKl 7^«ftaE^|S«l:ra«0»*t?*>Sds. m-^Do 
ifb^^Jl 4 5 t SB- ODD£i^J5feii 4 9 0>*«S:8C3E L. 
^—005^^4 5 ^SH0O[lDi£h^S4 9 ^r^®* 

50 tn&KZo l©ig (— ^<D^mmM2 1) rt(7) 
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30 



OQflfiffMJf 4 5ti:9 /im. f§ ~ cDQ0i£b^/&Ji 4 9(14 
/xm£Ufc. £/c. HlftwetBl 7 fcHCfcSI-SS— *> 
D!]£iMi4 9(Oltlfl^, !B-0[lfl£,7g/£Jl4 

[0 17 1] QfldMMKfcx h7>f^<o^*^Utii: 

[0 17 2] ¥®7tM3 1 K^fflttftl kHz. HSbtBiE 
2 0 0 v<7>SfSiE«*S:HHiPUX*^«4:fiBMUfcir. 
*k W*^©*l*tt4 8 c d/m z t'$)oto 

[0173] ^m^mmxn, KMmm 

2 1 ^sg— <DW&j&f8M4 s (Dm\zm~(DW£hMf&m 4 20 

9 4:E«U SP>tCCnP>^r^®3tM3 1 luspfrfc* h 

9, mm<Dnmi 7 <7>«a»^k«4±ih] 
[0174] r^iii 9 j *^(7)ii goli 
[0175] *n»6(7)^^^«a*^«tt. mm<DM 

4 9^ff^(^JfMLfc^||^(7)(tJi^i 6 

[oi7 6] m2 wxbtemm^ti^t^z*) . w 

(D^7^-^>f /u* 5 l SriiigU $P>^fSAJll OSrii 
i®LT#fc#;£. Sttm^2 l^i(wJ:DSSl 10 

~:7^/u*£20^i@£^5C t^Tt. 

^^-^2IHSiiS^:6w fclcfc D. SiS*r-63toSb^ 

[0 17 7] ¥®ftS!3 l^gLX*, 3^. 
T^tV&ft, (0. 4 6 5, 0. 3 0 5) , (0. 2 8 50 



6. 0. 4 7 9) . (0. 2 1 9. 0. 2 2 7) T'feo 
[0 17 8] $X±<D£?\^ 5L&mM2 1 tW,-<DW& 

m$l!§4 s<nm\zm-<Dvn£ i M&m4 9 &mit\zj&ig.\* 

[0179] r nm<Dj&m 2 0 j ^m<o% 2 0 
[0180] *mm<Dwmx-n. m&<omm 1 9 <om& 

[0181] Cfrfc J: 9 . 1 f*¥M3fcS£a>b 

[0 18 2] IffliOiJgttSr^ h7^^«0^*JwL 

alette**, *^ z F*dS*C5^*r«»*-'6fc«>. SB 

it. 

[0 18 3] *H16^JB1B^spffi*ag 3 l^IU 

to^i^fe^^i^ ufc cie 

fe«ffi«Sl£fc^T-tiveft (0. 4 7 9. 0. 3 0 
5) . (0. 2 8 3. 0. 4 9 4) . (0. 2 0 9. 

o. 227) -c£>!9. se>Kfe««oi«^*^fias»e> 

[0184] £l_t(D£ o 1^. 2 1 £ Sg-^DOfl 

[0185] \<$m<om& 2 1 j 2 i (omm 

[0186] *J»6a>jB!B-ertu 13 3 o oj: 9 tc. HJS 
OJ^ffi 2 0 <D«fi*^36« t I^^O«^T*^> 5 ^. noa 

3S (-o^WIg2i) rt-C»#*r«rfc*5«*i: L 

[0 18 7] t^jp^ Hi^)^8^Xh7^yo 

DDa^9 ltU &0 3;fc£fg-<7)[!flfi8£9 2 fc U. ^ 

Dfla^9iii. &-<Dm{hxmm4 5*r*t-e*riiu * 

*|j:9 {/m^: Lfc 0 SB— ODQibi* 9 2 li. ODD£h 
MI4 5 i:SS:iOMi£b^ric®4 9-e*rtU 
^tt^9Aim . 4//m^Ufc 0 »£<DW9 3 
tt, SB— O0aa«dai4 5 t»Z.a>DDi!i«A«4 9 
H<£>HD£iJg/&J§ 6 0 L. -tO««L-ttt«P*v9 nm 

. 5/im, 2/imt Lfc Q 
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[0188] wttsraaauT»ffi*aiS2ftfiaHft««r 

ft*re>a*-e*>9. iEooaa^9 3ot><oai*t<§rcfc 
Ki**s< fta„ 

[0 18 9] fttSSlW^li. ^JCt^)?®«3 1 (D 

£9. l©*<OIJ{^-C^>Si5^^*5^TjES»^^ffi 

[0190] ^Ojife^. S#tm^2 1 fi*0)fe2E8HB 5 
5£3§LT#<7);*7 7 — ^/u* 5 i £:3li§Lfc7fc&> J: 
DIR«i:*^7-7-f;^5 1 K fa j&>oT Steffi 

[0191] **J6^fflW*ft*^36«(C*3t^T. ¥ 
I*«3 1S:^|lt#, #^#*^(Ofe#E«S:j8 

jgLfctc^ c i E&mmmmz&\,^x*ti?ti 

(0. 488, 0. 304), (0. 280. 0. 49 
9) . (0. 2 0 2. 0. 2 2 3) V*>*>. £ £>l£&tt 

[0192] £X±<D£ 5 lw N 2 1 OMi^^I 

^Wt5¥I«3 l^e>^KfS^JSCXH©»tC^ 

[0193] mifcmm 2 2 j *asw^» 2 2 *>*jfc 

[0194] *Hlfe<Djgffl^iKfli*^36«tt % MM<om 

T 0*>& ft Ufcj«!^jllfi«>*tBl ill 
Sft5o S^l-. 8IOSfil2^)7*|:/<y^7>f h 

[0195] /<-y*9>r hjsaft^jiwft^efe^*^ 

[0 19 6] w<7?<t 9l-> ><y^7-f 

[0197] tmmnj&m 2 3 j *ni§<^t&-m. n 
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— ?>Qflifbff2/£Jl4 5£Bfc#. ^(DfbDClTO^P,^ 

[0 19 8] ro«4«^SI«^iS*Sl^C>*S:Ait 
Lfct^. HK^gl £l5tfH«<0=i>' h77, hit 

[0199] CO<t5«-> «a"fe/W^«B5fwR*tS*E 

[0 2 0 0] rjtttWU fcfcRffiUrLT. H«<0JB!fil 
^^ISirU KWRitJI 3 5 SrBfei^fc., fS 

20 [0 2 0 1] ?13feJI 3 1 jSS l/i V >NfO =1 y h 7 ^ 
hit#2. 6 : 11C. ¥®*«j£«B#£>:a^ ^77 hit 
12 2. 1 : 1 \Z^tl^tlM<Pl^tl 0 

[0202] ztite. m7r^±mcmwmM%mm l/c 

#if;*:U ^laD, WM3l^IL^^ 
^>h7^ h itfiUffi^JBlB lit) fcffiT Lfc fc<DT?*> 

7fc2g 3 1 MffiSto 3yh7^h Jt#**Il-^'> 
[0203] WtXtM 2 j JtRft 2 £ Lt\ HS^jgffi 

2^if^gfC^^T, <03feSW12 2^IT 
oa>e,ft*891«ffi£ u KMKJhS 3 5&f&i >fc 0 * 

[0 2 0 4] 5pffi3t««rjR«Lftt^ro=i^ h^* hit 
fi2. 7 : 1IC. spffi3t«jfe««F^3^ h7^ hitfi 
40 2. 3 : l^-t^ix«^Lfe 0 

[0 2 0 5] Z<D£o\C =*^b7* httfrm'p^tzm 
ft 11. Jt<£0»l iHtttoSftlwJ;*., 
[0 2 0 6] 

R»S«fl*^«t?fc 0 ft# ilv^>h7^ hit 

[@®^ffi»fta^i 
50 im2] aiw»ftKfi^>T, m-^ssi 
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asi-isttssB— <o*«jB«ffi2 2 t&ytm 131. 

So 

g2 2^ltli2 l£rSffil l^«a**ft**bJMfc» 

[0 4] 3IS^«1B l ©iSfi**St©Kjtt*fc, R» 
2 l -**)B«iD«Ei: oB§«r^t^7 :7-e*>a P 

ytmmmm 2 2 t R«tm« 2 1 1 1 ©jfei»*ffl3&» 

im7] *mw<DmM<Di&m4<D&&m7f:miB:<Dm—<D 
#mmmm2 2 £&;#t®^2 1 *mm. 1 1 ^m^ipj^ 

2 2 fcR*t«« 2 1 1 1 Oife|fc&[Pja* 

[E9 9] *&w<omm<oi&m6<Dm&m7f:&w<nmm<D 20 

[010] *»M^H16^JKffi8^«A*^3g«<D»fffi 

[011] *&m<»mM<om& 9 attAXa%sa<z>WB 

[012] **M^)*lfi^JK»i 0(DMf^gKoi 

[013] *z&m<D$m<Dmi&i 1 <o&a*makmw<om 

[014] *XH0> jfellOTHB 1 2 ottAft^tta^W 30 
ffi 03 flfe* 3: ^"1~©t® 0 T- &> 5 o 
[015] (a) ~ (f) *^^I«il2« 

&x9&a4>tifcnfi4 7 tm=v>m%Wki 7omis 
[016] *mw<Dm&<DMMi 2(om&m^mM(Dm 

[017 ] *¥&m<Dmi&<aj&m 1 2^gt^E^ 

[018] *569Bo3a6co?g1Bi 2W*iS*8i(DR 
At* is Rt«HS2 l^aijDWEt^HftSr^i-^^ 

[019] *3gw<7>n«s^»tti 3w*Aa^isa^s 
[020] *&m<Dmm<vMm 1 4 ofSAs^aoBr 



2000-267091 

[021] mm<oj&ui 4©»ft«^st©s»*^ 1 

So 

[0 2 2] *38W*>illfc<&«IBl 5<&«A«*MEBU:*3 
t>T. £«E1 10^;fr{pJ*^JLfc4^0fe^&J§5 

5. 5 6. 5 7tsitis2 i<offi#;&£xmmm&& 

[023] HJ6<DJgffi 1 5 (D?ftS*^Btf>»r®<E>»j8 

[024] ^I^15^7-7^;U^5K 5 
2 X 5 3<D3B8;*'<* h/Ui^i"^ 7t-fe5e 

[025] nm<DMm 1 5 w B t^giot^i:^ 
[026] *mw<Dnm<oj&n 1 e (dsm^io^ 
[027] *mw<Dmm<Djtmi 7^*A*^ssa^»r 
[028] mm^mmi 7<Dj*A*^3sa^*5v^¥fls 

ft^3 lSr*U/t:3ft<D*»S:^-rtftMH-e*>5. 
[02 9] #»W^Sft<D«tftl 9«i^gi^)lr 

[030] #9m<nwb<oim2. l^SM^i^i 

1 • • • *A5H\ 2 - ■ - -fettft*. 1 0 • • - « 

as. 1 1 • - • ss-^ss. 1 2 - - - %-<omsL % 
1 5 • • • »— nm^m. 1 6 • • • as— ©biru*. 1 
7 • • • sH<Dia^]Bi x 1 8 • • • mv£<D&fam. 2 0 



• • - &mw£s 2 1 • 
<o%Mmws. 23 — 

• £>«®f«i. 2 5 

• • SS— *>3&3teE. 3 1 

• • %MP5±m. 4 0 • 

/K 4 2 
4 4 • 



• SWtli, 2 2 ■ • • SB— 
!B~^7fc2PifflSffi. 24 • • 

• • SB— 2 6 ■ 
. . g|_ <DW-W%M. 3 5 • 

• ffiMJf . 41 • • ■ — 

• m—<ommM. 4 3 • • • js-o« 

SHO^if, 4 5 • • • m— <DWdh 

j&tftm. 4 6 • • • TtTscym*. 4 7 ■ • • &*a 

fcu 4 8 • - . flM&K^ 49 - • • *-ODfli0i»«li. 

5 0 • • - ^HcODfla^^H. 5 1 ■ • • ifr<D%=7 — 7 
4 x 5 2 • - - i(^)^7-7^/^, 53 • • 
0^77-7>f/^ v 55 ■ ■ -^(O^m^M. 5 6 • - 

• *itf>fe^&JI s 57 ■ • • #0>fi£SUi. 6 1 ■ • - 
Sr?-«li£J§. 6 2 • • • jETLttSJl. 6 3 • - • IE?L*£ 
A®. 8 0 ■ • ■ ^fc'^^n— /K 8 1 • • • /V 
S&x 9 1 • • - m— COD0db», 9 2 • • • Sg-^QfliO, 
9 3 • • • SH^QflGSSo 
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[08] 
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[1^1 1] 
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46^ 
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